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The title compound, C 2 3H 17 N 3 0, has been previously 
described in a monoclinic P2 x lc polymorph with Z = 4 [Asiri, 
Al-Youbi, Faidallah, Ng & Tiekink (2011). Acta Cryst. E67, 
o2449]. In the new monoclinic Fl x ln form, with Z = 8, there 
are two independent molecules, A and B, in the asymmetric 
unit. In both molecules, the cyclohexa-l,3-diene ring has a 
screw-boat conformation, whereas it is a distorted half-chair in 
the original polymorph. There is a fold in each molecule, as 
indicated by the dihedral angle between the benzene rings of 
the 1,2-dihydronaphthalene and aniline residues of 33.19 (10)° 
(molecule A) and 30.6 (10)° (molecule B). The methoxy- 
benzene ring is twisted out of the plane of the aniline residue 
to which it is connected [dihedral angles = 49.22 (10) and 
73.27 (10)°, in A and B respectively]. In the crystal, the two 
independent molecules self-associate via N— H- ■ -N hydrogen 
bonds, generating a 12-membered {■ ■ -HNCsN^ synthon. 
These are connected into a supramolecular tape in the (101) 
plane by N— H ■ ■O(methoxy) interactions. In the FIJc 
polymorph, supramolecular layers are formed by N— H ■ -N 
and N— H- ■ O interactions. 

Related literature 

For background to the biological activity of related phenan- 
threne compounds, see: Wang et al. (2010); Rostom et al. 
(2011). For related structures, see: Asiri et al. (2011a,£>); Al- 
Youbi et al. (2012). For ring puckering parameters, see: 
Cremer & Pople (1975). 




Experimental 

Crystal data 

C 23 H 17 N 3 0 
M r = 351.40 
Monoclinic, P2i/n 
a = 11.5197 (6) A 
b = 25.1585 (12) A 
c = 11.9564 (6) A 
/3 = 90.719 (5)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAIis PRO; Agilent, 2011) 
7mi„ = 0.971, r milx = 0.992 

Refinement 

R[F 2 > 2a(F 2 )] = 0.060 

wR(F 2 ) = 0.156 

S = 1.04 

7990 reflections 

503 parameters 

4 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 3464.9 (3) A 3 
Z = 8 

Mo Ka radiation 
/i = 0.09 mm~' 
T = 100 K 

0.35 x 0.35 x 0.10 mm 



20450 measured reflections 
7990 independent reflections 
5348 reflections with / > 2o(I) 
R iM = 0.055 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.33 e A~ 3 

Ap mi „ = -0.25 e A~ 3 



D-H-A 


D 


-H 


H-A 


D-A 


D-H-A 


N2-H2- ■ -N6 


0> 


9(1) 


2.25 (2) 


3.081 (3) 


157 (3) 


N5-H3---Nf 


0> 


8(1) 


2.36 (1) 


3.213 (3) 


162 (2) 


N2-H1-01 1 


0> 


8(2) 


2.56 (2) 


3.271 (3) 


139 (2) 


Symmetry code: (i) x - 


H>- 


->+!.*- 


4- 







Data collection: CrysAIis PRO (Agilent, 2011); cell refinement: 
CrysAIis PRO; data reduction: CrysAIis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: publCIF (Westrip, 
2010). 
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IUCr electronic archives (Reference: BT5850). 
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A second monoclinic polymorph for 3-amino-1-(4-methoxyphenyl)-9,10-di- 
hydrophenanthrene-2,4-dicarbonitrile 

Abdullah M. Asiri, Hassan M. Faidallah, Khalid A. Alamry, Seik Weng Ng and Edward R. T. 
Tiekink 

Comment 

In connection with structural studies on phenanthrene compounds (Asiri et al, 201 la; Asiri et al, 201 lb; Al-Youbi et al, 
2012), of interest owing to biological activity (Wang et al. 2010; Rostom et al, 2011), a new monoclinic polymorph of 
the title compound 3-amino-l-(4-methoxyphenyl)-9,10-dihydrophenanthrene-2,4-dicarbonitrile (I) was found. Previously 
(I) was isolated in the monoclinic space group P2\lc with Z = 4 (Asiri et al, 201 16). The new form crystallizes in the 
monoclinic space group P2Jn with two independent molecules in the asymmetric unit, Fig. 1. 

The conformations of the two independent molecules in (I) differ in two regions of the molecule. In the Nl -containing 
molecule, the cyclohexa-l,3-diene ring has a screw-boat conformation as defined by the following geometric parameters 
(Cremer & Pople, 1975): puckering parameters q 2 = 0.527 (2) A and q 3 = 0.156 (2) A, and amplitudes: Q = 0.549 (2) A, 6 
= 73.5 (2)° and <p 2 = 93.2 (3)°. By contrast, in the N4-containing molecule, the conformation is based on a distorted half- 
chair with puckering parameters: q 2 = 0.530 (2) A, q 3 = -0. 178 (2) A, Q = 0.558 (2) A, 6 = 108.5 (2)° and cp 2 = 265.8 (3) °. 
In the P2\lc polymorph of (I), the conformation matches more closely a distorted half-chair. 

For the first independent molecule, the benzene rings of the 1,2-dihydronaphthalene and methoxybenzene residues form 
dihedral angles of 33.19 (10) and 49.22 (10)°, respectively, with the amino-benzene ring, indicating non-planarity in the 
fused ring system and a twist of the methoxybenzene out of the plane of the benzene ring to which it is connected. The 
comparable angles for the second independent molecule are 30.6 (10) and 73.27 (10)°, respectively. Figure 2 shows an 
overlay diagram for the three independent molecules of (I) characterized in the two polymorphs. 

In the crystal structure of (I) the two independent molecules self-associate via N — H---N hydrogen bonds to generate 12- 
membered {•••HNC3N} 2 synthons, Fig. 3 and Table 1. One of the amino-H atoms forms a hydrogen bond to a methoxy-0 
atom leading to the formation of a supramolecular tape along [1 0 1], Fig. 3 and Table 1. The fourth independent amino-H 
atom does not participate in a significant intermolecular interaction. In the previously described Pl\lc form of (I), 
supramolecular arrays with a zigzag topology were formed through N — H---N hydrogen bonds, leading to {•••HNC 3 N} 2 
synthons, as well N — H--O(methoxy) hydrogen bonding. 

Experimental 

Amixture of 4-methoxybenzaldehyde (1.38 g, 0.01 mmol), 1-tetralone (1.46 g, 0.01 mmol), malononitrile (0.66 g, 0.01 
mmol) and ammonium acetate (6.2 g, 0.08 mmol) in absolute ethanol (50 ml) was refluxed for 6 h. The reaction mixture 
was allowed to cool, and the formed precipitate was filtered, washed with water, dried and recrystallized from ethanol. 
Yield: 69%. M.pt: 533-535 K. 
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Refinement 

Carbon-bound H-atoms were placed in calculated positions [C — H = 0.95 to 0.99 A, {7i S0 (H) = 1.2 to l.5U eq (C)] and were 
included in the refinement in the riding model approximation. The N — H atoms were located in a difference Fourier map, 
and were refined with a distance restraint of N — H = 0.88±0.01 A; their t/j S0 values were refined. Owing to poor 
agreement, the (10 1) and (0 2 1) reflections were omitted from the final cycles of refinement. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 
2006); software used to prepare material for publication: publCIF (Westrip, 2010). 




Figure 1 

The molecular structure of (I) showing the atom-labelling scheme and displacement ellipsoids at the 50% probability 
level. 
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Figure 2 

Overlay diagram of the two independent molecules of (I) and the polymorph of (I). The molecules have been aligned so 
that nitrile-N atom closest to the partially saturated ring, amino-N and the C atom diagonally opposite to the amino-N 
atom have been superimposed. Colour code: red = Nl -molecule of (I), green = N4-molecule (inverted) of (I) and blue = 
polymorph of (I). 




Figure 3 

A view of the supramolecular tape along [1 0 1] in (I). The N — H-N and N — H-0 hydrogen bonds are shown as blue 
and orange dashed lines, respectively. 
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3-amino-1-(4-methoxyphenyl)-9,10-dihydrophenanthrene-2,4-dicarbonitrile 



Crystal data 

C 2 3H 17 N 3 0 
M r = 351.40 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a= 11.5197 (6) A 
6 = 25.1585 (12) A 
c= 11.9564 (6) A 
^ = 90.719(5)° 
V= 3464.9 (3) A 3 
Z=8 

.Data collection 

Agilent SuperNova Dual 

diffractometer with an Atlas detector 
Radiation source: SuperNova (Mo) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.4041 pixels mm 1 
co scan 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 201 1) 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RIF 2 > 2a(F 2 )] = 0.060 

wRiF 2 )^ 0.156 

S= 1.04 

7990 reflections 

503 parameters 

4 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 1472 

D x = 1.347 MgirT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4701 reflections 

(9 = 2.4-27.5° 

(i = 0.09 mm-' 

T= 100 K 

Prism, orange 

0.35 x 0.35 x 0.10 mm 



7^ = 0.971, r max = 0.992 
20450 measured reflections 
7990 independent reflections 
5348 reflections with I > 2a(I) 
R mt = 0.055 

#max = 27.6°, #mjn = 2.4° 

h = —14 — >14 
k= -24^32 
/ = -15— 12 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F 0 2 ) + (0.057P) 2 + 0.839P] 

where P = (F 2 + 2F 2 )I?> 
(A/(7) max = 0.001 
A/w = 0.33 e A" 3 
Ap mm = -0.25 e A" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


XT- */XI 


01 


0.10070(14) 


0.15244 (6) 


0.28185 (14) 


0.0303 (4) 


02 


0.84581 (15) 


0.39154 (6) 


1.09183 (14) 


0.0328 (4) 


Nl 


0.35813 (17) 


0.54827 (8) 


0.59073 (16) 


0.0301 (5) 


N2 


0.44427(18) 


0.41933 (8) 


0.60868 (17) 


0.0286 (4) 


N3 


0.45795 (18) 


0.28657 (8) 


0.52814 (17) 


0.0341 (5) 


N4 


0.48229 (19) 


0.77085 (8) 


0.78737 (19) 


0.0377 (5) 


N5 


0.49102(17) 


0.64209 (8) 


0.72209(16) 


0.0268 (4) 


N6 


0.56385 (16) 


0.51011 (7) 


0.73917 (15) 


0.0249 (4) 


CI 


0.15965 (18) 


0.40545 (8) 


0.38717 (18) 


0.0220 (5) 


C2 


0.04533 (18) 


0.40182 (9) 


0.32242 (19) 


0.0242 (5) 


H2A 


0.0596 


0.4063 


0.2415 


0.029* 


H2B 


0.0102 


0.3664 


0.3338 


0.029* 
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TJ 1 1 

H3 1 


A £LH£LA 

U.o /o4 




A HC\ 1 O 

u. /yiz 




u.yiz / 


A A1A* 
U.U3U* 




C3z 


a zctoo /i / 1 o\ 
U.O /5Z4 (15) 




A T5 £QH ZO\ 
U. /305 / (5) 




1 Aim 1 / 1 a\ 

1.U3V/1 (iy) 


A AHA /C\ 

u.uzzy (?) 






A /TO 11/1 0\ 

U.oj311 (lo) 




A O O 1 1 ZO\ 

0. 00613 yS) 




A ATI 1/1 / 1 0\ 

\j.y /3J4 (lo) 


a 1 n /c\ 

u.uziy (d) 




C34 


a co/no /i o\ 
U.D54ZS 




U.005 /y (5) 




A 1 /I 0\ 
U.O /JJI (lo) 


A AO 11 /C\ 






A C/CAAA /1 OA 

U.DoUUU (lo) 




A 1 £1 ZO\ 

U.64163 (q) 




A O 1 A 1 1 / 1 0\ 

U. 81431 (lo) 


A A1 1 A /C\ 

U.UzlU (d) 




Coo 


A £ 1 ATT / 1 0\ 

O.OlO/ / (15) 




A Cfl/llA ZO\ 




A OC/IT) /1 OA 

U.534Z3 (lo) 


A AO 1 1 /C\ 

U.Uzlj (?) 




C37 


0.67812 (19) 




0.59281 (8) 




0.95346 (18) 


A A^ 1 C SC\ 

0.0215 (5) 




C38 


a cono /o\ 

U.:>zy» (I) 




A /A\ 

U. /36U4 (^) 




A OTHO ZO\ 

U.ojUo (z) 


U.Uz IJ (d) 




C39 


A CO*7A1 /1 0\ 

0.58701 (18) 




A C /I ££LH /A\ 

0.54667 (9) 




A *7A1A/^ /I 0\ 

0.79306 (18) 


A AO 1 C /C \ 

0.0215 (5) 




C4U 


U. /2664 (19) 




U.54U34 (o) 




A AAA/CA /1 "7A 
0.99069 (1 /) 


0.U2U9 (5) 




C41 


U.6SU5 (2) 




A /A\ 

0.5135 / (9) 




1.052 15 (19) 


U.U266 (5) 




H41 


0.6193 




0.5293 




1.1237 


A A1 O rfs 

0.032* 




C4z 


a 7Tjn /OA 

U. /23U (2) 




A A£A AQ /OA 

U.4o44o (V) 




1 1 1 /I O ^1 OA 

1.H451 (iy) 


A AOOO 
U.UZ5Z (j) 




H42 


a aao 

0.6908 




0.4467 




1.1769 


A A1 /I * 

0.034* 




C43 


A 01 1/"/" /] A\ 

0.81266 (19) 




0.44099 (9) 




1 Af f/"/! /1 0\ 

1.05564 (18) 


A AO /I /I /C\ 

0.0244 (5) 




C44 


A O/^AA /^\ 

0.8609 (2) 




0.46710(9) 




a h/taa /1 rv\ 

0.96590 (19) 


A A1 CI /r\ 

0.0253 (5) 




H44 


A AT) *7 

0.9237 




0.4517 




A AO £ £. 

0.9266 


A A1 A* 

0.030* 




C45 


A 01 /"Tl / 1 n\ 

0.81622 (19) 




0.51622 (8) 




A AIIO/' /1 ON 

0.93386 (18) 


A A^ A A S C\ 

0.0240 (5) 




H4j 


U.548Z 




0.5337 




A on 1 A 
U.O /1U 


A AOA* 
U.UZV* 




C4o 


A fiTTC /o\ 
U.VJZ3 (z) 




0.36427 (10) 


1 AOOO /OA 

i.Uzyo (z) 


A AI^Q i£\ 

U.U3oo (o) 




TJ /l /T A 


A A/ITC 




0.3295 




1 A£/1 A 

1.0o4U 


A A^^* 

U.Uj J* 




iihod 


i nodi 




0.3852 






\J.\JDD 




H46C 


0.9052 




0.3593 




0.9525 


0.055* 




HI 


0.4837 (17) 




0.3901 (6) 




0.6221 (18) 


0.020 (6)* 




H2 


0.466 (2) 




0.4511 (6) 




0.633 (2) 


0.044 (8)* 




H3 


0.469 (2) 




0.6121 (6) 




0.690 (2) 


0.037 (7)* 




H4 


0.460 (2) 




0.6715 (6) 




0.695 (2) 


0.034 (7)* 




Atomic displacement parameters (A 2 ) 




jjn jji! 




U 33 




LP 2 


U» 


IP 


01 


0.0352 (9) 0.0210 


(8) 


0.0348 ( 


9) 


-0.0020 (7) 


-0.0035 (8) 


-0.0052 (7) 


02 


0.0406 (10) 0.0253 


(9) 


0.0326 ( 


9) 


0.0105 (7) 


0.0036 (8) 


0.0064 (7) 


Nl 


0.0324(11) 0.0285 


(11) 


0.0292 ( 


11) 


0.0001 (9) 


-0.0087 (9) 


-0.0013 (9) 


N2 


0.0327(11) 0.0217 


(11) 


0.0312 ( 


11) 


-0.0024 (9) 


-0.0098 (9) 


-0.0009 (9) 


N3 


0.0395 (12) 0.0264 


(11) 


0.0360 ( 


12) 


0.0011 (10) 


-0.0081 (10) 


0.0000 (9) 


N4 


0.0426 (12) 0.0272 


(11) 


0.0431 ( 


13) 


0.0031 (10) 


-0.0126(11) 


0.0005 (10) 


N5 


0.0344(11) 0.0204 


(11) 


0.0254 ( 


10) 


0.0015 (9) 


-0.0075 (9) 


0.0019 (9) 


N6 


0.0275 (10) 0.0229 


(10) 


0.0240 ( 


10) 


0.0010 (8) 


-0.0055 (8) 


0.0010 (8) 


CI 


0.0230(11) 0.0243 


(11) 


0.0187 ( 


10) 


-0.0033 (9) 


0.0022 (9) 


-0.0005 (9) 


C2 


0.0256(11) 0.0244 


(11) 


0.0226 ( 


11) 


-0.0036 (9) 


-0.0024 (10) 


-0.0009 (9) 


C3 


0.0243 (11) 0.0280 


(12) 


0.0246 ( 


11) 


-0.0025 (9) 


-0.0003 (10) 


-0.0016(10) 


C4 


0.0249(11) 0.0267 


(12) 


0.0190 ( 


11) 


0.0006 (9) 


0.0006 (9) 


-0.0039 (9) 


C5 


0.0280 (12) 0.0300 


(13) 


0.0245 ( 


12) 


-0.0007 (10) 


-0.0009 (10) 


-0.0031 (10) 


C6 


0.0370(13) 0.0264 


(12) 


0.0243 ( 


12) 


0.0070 (10) 


-0.0035 (11) 


-0.0011 (10) 


C7 


0.0352 (13) 0.0240 


(12) 


0.0213 ( 


11) 


-0.0032 (10) 


-0.0014(10) 


-0.0053 (9) 


C8 


0.0301 (12) 0.0242 


(12) 


0.0204 ( 


11) 


-0.0010 (9) 


-0.0024(10) 


-0.0037 (9) 


C9 


0.0270(11) 0.0222 


(11) 


0.0174 ( 


10) 


0.0000 (9) 


0.0013 (9) 


-0.0037 (9) 


CIO 


0.0220(11) 0.0244 


(11) 


0.0199 ( 


11) 


-0.0014 (9) 


0.0044 (9) 


-0.0006 (9) 


Cll 


0.0222(11) 0.0205 


(11) 


0.0228 ( 


11) 


-0.0030 (9) 


0.0025 (9) 


-0.0018(9) 
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Clz 


0.0233 


(11) 


A AO O O 

0.023s 


(A A \ 

(11) 


A AOAC 

0.0205 


( A A\ 

(11) 


A AAn /A\ 

— u.uuz/ (y) 


A AA'JI /A\ 

0.0033 (9) 


A AAAO /A\ 

0.000Z (9) 


C13 


A AO/CA 


(AA\ 

(11) 


A AO 1 1 

0.0213 


(A A \ 

(11) 


A A 1 A A 

0.0194 


(11) 


A AAA1 SCi\ 

— U.(JU03 (9) 


A AA 1 H (C\\ 
0.001 / (9) 


A AA1 O /A\ 

O.OOlo (9) 


C14 


A AO C C 
0.0255 


(AA\ 

(11) 


A AOAA 
0.0200 


(11) 


A A 1 OA 

0.0180 


(A (X\ 

(10) 


A AA 1 O /OA 

— U.OUly (9) 


A AA1 Z (C\\ 

0.0035 (9) 


A AAA/1 (Ci\ 

—0.0004 (9) 


C15 


A AO 1 O 

0.0218 


(11) 


A AOOO 

O.Ozzz 


(11) 


A AOO 1 

0.0221 


(11) 


A. AAAO /OA 

o.uuoy (y) 


A AAAO (C\\ 

—0.0009 (9) 


A AAAC (Ci\ 

—0.0005 (9) 


Clo 


A A "3 
0.032 / 


('I o\ 

(12) 


A AO 1 A 

0.0219 


(A 0\ 

(12) 


A AOOA 

0.0220 


(AA\ 

(11) 


A AA/TA /1 A\ 
— U.UOoy (lU) 


A A A 11 (A A\ 

—0.0011 (10) 


A AAOA (Ci\ 

— 0.00Z0 (9) 


CI / 


A AOO 1 

0.0223 


/i 1 \ 

(11) 


A AO O A 

0.0224 


(11) 


A A0 1 O 

0.0238 


/ 1 1 \ 

(11) 


A AAAC (Ci\ 

— u.ouoj (y) 


A A A 1 A H A\ 

0.0010 (10) 


A AAAO (Ci\ 

— 0.0005 (9) 


Clo 


0.0326 


(A 0\ 

(12) 


A AOC2 

0.0253 


(A 0\ 

(12) 


A AOOC 

0.0225 


(AA\ 

(11) 


A AAO O (A f\\ 
— 0.UUZ5 (1U) 


A AA1 £ (A A'\ 

— O.OOlo (10) 


A AAOO / 1 A\ 

— O.OOzo (10) 


C19 


A AO ") A 

0.0330 


(A 0\ 

(12) 


A AOO A 

0.0224 


(12) 


A AOTA 

0.0279 


( A 

(12) 


A A AO C / 1 A\ 

— 0.UU25 (10) 


A A A 1 A / 1 1 \ 

0.0010 (11) 


A AAO A {A A\ 

0.00z4 (10) 


/~io n 

CzO 


A AO 1 0 

0.0212 


(A 1 \ 

(11) 


A AOO 1 

0.U221 


(11) 


a m 1 1 
0.03 1 1 


(12) 


A A A 1 A /A\ 

— u.uuiu (y ) 


A AAAO / 1 (\\ 

O.OOOo (10) 


A AA/T/I (A (\\ 

— 0.0004 (10) 


Czl 


A AOOO" 

0.022 / 


(ii) 


A AOT/C 

0.02 lb 


(A 0\ 

(12) 


A A0 1 A 

0.0239 


(11) 


A AAA1 (Ci\ 

— U.U003 (y) 


A AAAO /1 A^ 

— O.OOOo (10) 


A AA/1 A (A (\\ 

—0.0044 (10) 


Czz 


A AO /I 1 

0.0241 


(ii) 


A AOT) 

0.0273 


/1 0\ 

(12) 


A AO 1 O 

0.0212 


(11) 


A AA A C /f>\ 

0.0005 (9) 


A A AO 1 ( A (\\ 

0.0033 (10) 


A AAA"? /A\ 

0.0007 (9) 


Cz3 


A A/1 /I 

0.0446 


/1 c\ 

(15) 


A AOAO 

0.0202 


(A r 1\ 

(12) 


A A/1 1 C 

0.0415 


(15) 


A A A n / 1 1 \ 

0.00 1 / (11) 


A f\(\ZH (A 1\ 

—0.005 / (13) 


A AA1 1 / 1 1 \ 

—0.0033 (11) 


Cz4 


n AOOA 

0.0239 


(H) 


A AOO/1 

0.0224 


(AA\ 

(11) 


A A 1 A 1 
0.0191 


(A A \ 

(11) 


A AAOO /o^ 

— O.OOzz (y) 


A AAAA (C\\ 
0.0000 (9) 


A AA 1 O /fl\ 

0.001Z (9) 


Cz5 


A A"5 O 1 

0.0321 


M o\ 

(12) 


A AO O 1 

0.0221 


(11) 


A AO*} O 

0.0232 


(A r )\ 

(12) 


A AAAO /A\ 

—0.0005 (9) 


A AA/CC (A Ci\ 

— 0.00o5 (10) 


A AAA/1 (C\\ 

—0.0004 (9) 


Czo 


A AO O/C 
0.0326 


M 0\ 

(12) 


A AO £. A 

0.0269 


(A 0\ 

(12) 


A A 1 A A 
0.0190 


/I 1 \ 

(11) 


A AA A C / 1 f\\ 

— 0.004j (10) 


A A A'} O ( A A\ 

— 0.003Z (10) 


A AA1 O /A\ 

O.OOlz (9) 


Cz/ 


A AOO O 

0.0222 


(ii) 


A AO C3 

0.0253 


/1 0\ 

(12) 


A AOO O 

0.0223 


(A A\ 

(11) 


A AA 1 A /A^ 

—0.0014 (9) 


A AAAC (A (W 

0.0005 (10) 


A AAO 1 (Ci\ 

— O.OOzl (9) 


Czo 


A AO OA 

0.0250 


(A 0\ 

(12) 


A AOTO" 
0.02 / / 


(A 0\ 

(12) 


A AO C A 

0.0250 


(A OA 

(12) 


A A AO A (A A\ 

0.00Z4 (10) 


A A AO C ( A A\ 

— 0.00Z5 (10) 


A AA/1 1 (A A\ 

—0.0041 (10) 


po a 

C29 


A AO cn 

0.0259 


< A 0\ 

(12) 


A AO O £ 

0.0286 


(12) 


A A") O O 

0.0323 


(13) 


A AA A A /A A\ 

0.0041 (10) 


A AA") 1 / 1 1 \ 

—0.0031 (11) 


A A 1 A /_ / 1 A\ 

-0.0106 (10) 


C30 


0.0296 


/ 1 0\ 

(12) 


0.0191 


(11) 


0.0349 


(13) 


0.0007 (9) 


A AAO 1 /I 1 \ 

-0.0021 (11) 


A AAA/" /1 A\ 

-0.0006 (10) 


C31 


0.0272 


(ii) 


A AO 1 A 

0.0239 


/ 1 0\ 

(12) 


A AO A £ 

0.0246 


(12) 


A AA 1 o 

0.0012 (9) 


A AA A A (A A\ 

—0.0014 (10) 


A AAA! (A A\ 

-0.0003 (10) 


C3z 


A AO 1 A 

0.0210 


(ii) 


A AO 1 /I 
0.0214 


(11) 


A AO££ 

0.0266 


(12) 


A AAAO tCW 

—0.0008 (9) 


A AA1 1 (A f\\ 

0.0033 (10) 


A AAOO tC\\ 

—0.0022 (9) 


C33 


A AOOO" 
0.022 / 


(ii) 


A AO TO 

0.023s 


(11) 


A A 1 AC 

0.0195 


(AA\ 

(11) 


A AA 1 O /A\ 

—0.0012 (9) 


A AA1 1 /AA 

0.0031 (9) 


A AAAO /A\ 

0.0002 (9) 


C34 


A AO A O 

0.0242 


/1 1 \ 

(ii) 


A A 1 A 1 

0.0191 


(AA\ 

(11) 


A AOA£ 

0.0206 


(11) 


A AAAT /A\ 

-0.0007 (9) 


A AAAA /A\ 

0.0009 (9) 


A AAAA /A\ 

0.0009 (9) 


C35 


A AO O O 

0.0222 


(ii) 


A AO O O 

0.0222 


(11) 


A A 1 0"7 

0.01s / 


(11) 


A AA 1 C /A\ 

—0.0015 (9) 


A AA 1 (C\\ 
0.0016 (9) 


A AAA/1 /C\\ 

—0.0004 (9) 


C3o 


A AO £ A 
0.0250 


(AA\ 

(11) 


A A 1 0"7 
0.015/ 


(AA\ 

(11) 


n AOA1 

0.0201 


(A A \ 

(11) 


A AA 1 £ /'0^ 

—0.0016 (9) 


A AA 1 £ (d\ 

0.0016 (9) 


A AA 1 1 COA 

—0.0011 (9) 


C3 / 


A AO/CO 
0.0263 


(11) 


A A 1 A A 
0.0199 


(AA\ 

(11) 


0.0183 


(A C\\ 

(10) 


(1 (1(11/ /A\ 

—0.0016 (9) 


A AA 1 A iC\\ 

0.0019 (9) 


A AAO O /A\ 

0.002s (9) 


/~10 O 

C3o 


A AOAC 

0.0295 


(12) 


A AO C £ 

0.0256 


( A \ 

(12) 


A AOT A 

0.0274 


(12) 


A AAAO /1 A\ 

0.0002 (10) 


A AAO A /1 A\ 

-0.0029 (10) 


A AAO A / 1 A\ 

—0.0034 (10) 


C39 


A AO 1 O 

0.0212 


(A 1 \ 

(11) 


A AO A O 

0.0242 


(11) 


A A 1 A1 

0.0193 


/1 AA 

(10) 


A AAT A /A\ 
0.0030 (9) 


A AAAO /A\ 
0.0003 (9) 


A AAn /AA 
0.003 / (9) 


C4U 


A AO<£ 

0.0256 


f 1 1 \ 

(11) 


A A 1 OO 

0.0199 


(AA\ 

(11) 


n A1 "7 A 
0.01 /O 


(a n\ 
(10) 


A AA10 fCl\ 

—0.0032 (9) 


A AA/1 O 

—0.0042 (9) 


A AAAC /AA 
0.0005 (9) 




0 0778 


(IZ) 


0 097^ 


\iZ) 


0 094S 




0 0095 n 0^ 


0 0099 (] (Yi 


o 001 9 nni 

U.UU 1 Z M u 1 


C42 


0.0332 


(13) 


0.0277 


(12) 


0.0240 


(12) 


-0.0001 (10) 


0.0045 (11) 


0.0057 (10) 


C43 


0.0285 


(12) 


0.0224 


(11) 


0.0223 


(11) 


0.0008 (9) 


-0.0043 (10) 


0.0018 (9) 


C44 


0.0263 


(11) 


0.0261 


(12) 


0.0236 


(11) 


0.0002 (9) 


0.0022 (10) 


-0.0038 (10) 


C45 


0.0301 


(12) 


0.0226 


(11) 


0.0191 


(11) 


-0.0052 (9) 


0.0007 (10) 


0.0010 (9) 


C46 


0.0420 


(14) 


0.0291 


(13) 


0.0392 


(15) 


0.0112 (11) 


0.0017(13) 


0.0003 (11) 



Geometric parameters (A, ") 



01— C20 


1.376 (3) 


C20— C21 


1.387 (3) 


01— C23 


1.431 (3) 


C21— C22 


1.378 (3) 


02— C43 


1.370 (3) 


C21— H21 


0.9500 


02— C46 


1.427 (3) 


C22— H22 


0.9500 


Nl— C15 


1.148 (3) 


C23— H23A 


0.9800 


N2— C12 


1.364 (3) 


C23— H23B 


0.9800 


N2— HI 


0.879 (9) 


C23— H23C 


0.9800 


N2— H2 


0.887 (10) 


C24— C37 


1.396 (3) 


N3— C16 


1.153 (3) 


C24— C33 


1.408 (3) 


N4— C38 


1.153 (3) 


C24— C25 


1.511 (3) 


N5— C35 


1.351 (3) 


C25— C26 


1.518 (3) 


N5— H3 


0.884 (10) 


C25— H25A 


0.9900 
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\Tf TTA 

N5 — H4 


A O O 1 / 1 A\ 

0.881 (10) 


PTf TTOCTi 

Cz5 — Hz5B 


A AAAA 

0.9900 


N6 — C39 


1.152 (3) 


C26 — C27 


1 C AO /") \ 

1.503 (3) 


p 1 /"> i a 

Cl — C14 


1 o o o /o \ 

1.388 (3) 


PO P T TO H A 

C26 — H26A 


A AAAA 

0.9900 


p i p -i r\ 

Cl — CIO 


1 -1AC S1\ 

1.405 (3) 


C26 — H26B 


A AAAA 

0.9900 


Cl — C2 


1 COO S") \ 

1.522 (3) 


C27 — C28 


1 TOO \ 

1.388 (3) 


C2 — C3 


1.521 (3) 


C27 — C32 


1.406 (3) 


p ~\ TTO A 

C2 — H2A 


A C\C\f\f\ 

0.9900 


POO PO A 

C28 — C29 


1 O OO /") \ 

1.382 (3) 


Cz — HzB 


0.9900 


PTO T TO O 

Cz8 — Hz 8 


A ACAA 

0.9500 


P O /~1 A 

C3 — C4 


1 a a a /o \ 

1.499 (3) 


P1f\ P") A 

Cz9 — C30 


1 O *70 /O \ 

1.378 (3) 


C3 — H3A 


a c\r\f\f\ 

0.9900 


P OA T TO A 

C29 — H29 


0.9500 


C3 — H3B 


A A A A A 

0.9900 


C30 — C31 


1 o on /o \ 

1.387 (3) 


C4 — C5 


1 O O 1 /o \ 

1.381 (3) 


P OA T T") A 

C30 — H30 


0.9500 


p J p ( "\ 

C4 — cy 


1 /I 1 ZT ZO\ 

1.41o (j) 


pi 1 PI o 

C31 — C3z 


1 O A A /O \ 

1.399 (3) 


C5 — Co 


1 O AO /O \ 

1.398 (3) 


PO 1 T TO 1 

C3l — H3l 


A ACAA 

0.9500 


C5 — H5 


0.9500 


PO O PO o 

C32 — C33 


1 a on /o \ 

1.487 (3) 


C6 — C7 


1 O O O /") \ 

1.383 (3) 


P O O P O /I 

C33 — C34 


1 /I AT /O \ 

1.407 (3) 


Co — Ho 


a ncnn 
U.95UU 


PO yl PO C 

C34 — C35 


1 A 1 A /I \ 

1.419 (3) 


C7 — C8 


1.384 (3) 


p "> /I poo 

C34 — C38 


1 /I /IT /T\ 

1.443 (3) 


C7 — H7 


0.9500 


P O C P 1 /" 

C35 — C36 


1.410 (3) 


Co — C9 


1 O A A ZO\ 

1.399 (3) 


C36 — C37 


1 /I 1 A /O \ 

1.410 (3) 


z" 1 o t to 

C8 — H8 


A ACAA 

0.9500 


z~"> z: A 

C36 — C39 


1.426 (3) 


f ■ ( \ z"~< 1 A 

cy — c l o 


1.474 (3) 


C37 — C40 


1 -1 A A /") \ 

1.499 (3) 


CIO — Cll 


1.421 (3) 


P /I A P /I C 

C40 — C45 


1 o o o /o \ 

1.383 (3) 


pi 1 C ' 1 o 

Cll — Clz 


1 /I AT ZO\ 

1.407 (3) 


p /I A P /I 1 

C40 — C41 


1 /I A 1 /O \ 

1.401 (3) 


pi 1 p 1 c 

Cll — CO 


1.44U (3) 


C41 — C42 


1 1 OA 

1.38U (3) 


/—1 1 o p 1 1 

C12 — C13 


1.410 (3) 


P /I 1 T T A 1 

C41 — H41 


0.9500 


C13 — C14 


1.417 (3) 


P /I O P A O 

C42 — C43 


1 O O A /O \ 

1.389 (3) 


pn p i p 

C13 — C16 


1 A O A /") \ 

1.429 (3) 


C42 — H42 


A ACAA 

0.9500 


Z~* 1 A Z~< 1 "7 

C14 — C17 


1.486 (3) 


C43 — C44 


1.381 (3) 


C17— C18 


1.386 (3) 


C44— C45 


1.391 (3) 


C17— C22 


1.404 (3) 


C44— H44 


0.9500 


p i o p 1 rt 

C 1 8 — C 1 9 


1 O A 1 /O \ 

1.391 (3) 


C45 — H45 


A ACAA 

0.9500 


1 O T T 1 O 

C18 — HI 8 


A A C A A 

0.9500 


Pyl / TT/I/; * 

C46 — H46A 


A AO A A 

0.9800 


p 1 r\ p^ A 

C19 — C20 


1 o on /o \ 

1.387 (3) 


C46 — H46B 


A A O AA 

0.9800 


p 1 a tii n 

C19 — H19 


0.9500 


p • /I /" TTyl/"P 

C46 — H46C 


A AO A A 

0.9800 


f -~) f\ Pil POO 

CzO — (J 1 — Czi 


116.44 (18) 


TTOO A pn TTOTT> 

Hz 3 A — Cz3 — Hz3B 


1 AA C 

109.5 


P >| O PA O A £. 

C43 — (J2 — C46 


117.81 (17) 


i~\ 1 pn TTOO/^ 1 

Ol — Cz3 — Hz3C 


1 AA C 

109.5 


1 1 TV TO T T 1 

Clz — Nz — HI 


116.5 (15) 


TTOO A pn TTT) A 

Hz 3 A — Cz 3 — Hz 3 C 


1 AA C 

109.5 


P11 TV TO T TO 

Clz — Nz — Hz 


i in a / 1 o\ 

119.4 (18) 


TTO on pin T TO O P ' 

Hz3H — Cz3 — Hz3C 


1 AA C 

109.5 


TT1 TV TO TTO 

HI — Nz — Hz 


1 o o /o\ 

123 (2) 


pn po a pn 

C37 — C24 — C33 


1 1 A A ZO\ 

119.9 (2) 


piO f" \Tf TTO 

C35 — N5 — H3 


101 A / 1 0\ 

121.0 (18) 


POT PO A POC 

C37 — C24 — C25 


1 O O P O / 1 A\ 

122.62 (19) 


POC \Tf TT/1 

C35 — N5 — H4 


1 oo a / 1 n\ 

122.4 (17) 


POO PO A POC 

C33 — C24 — C25 


in C A / 1 A\ 

117.50 (19) 


H3— N5— H4 


116 (2) 


C24 — C25— C26 


109.51 (19) 


C14— Cl— CIO 


120.3 (2) 


C24— C25— H25A 


109.8 


C14— Cl— C2 


121.95 (19) 


C26— C25— H25A 


109.8 


CIO— Cl— C2 


117.62(19) 


C24— C25— H25B 


109.8 


C3— C2— Cl 


109.93 (18) 


C26— C25— H25B 


109.8 


C3— C2— H2A 


109.7 


H25A— C25— H25B 


108.2 



Acta Cryst. (201 2). E68, o1 1 57-o1 1 58 



sup-8 



supplementary materials 



p 1 P* O TJ1 A 

CI — C2 — H2A 


109.7 


✓~~1 ^ /"-i O TTAri 

C3 — C2 — H2B 


109.7 


/- • i /0 o tt^d 

CI — C2 — H2B 


109.7 


H2A — C2 — H2B 


108.2 


C4 — C3 — C2 


i i r\ AO / 1 0\ 

110.02 (18) 


f ' a i~ - T T") A 

C4 — C3 — H3A 


109.7 


p o n --\ TT1 A 

C2 — C3 — H3A 


1 aa t 

109.7 


C4 — C3 — H3B 


109.7 


p ~\ P O TTTT) 

Cz — C3 — H3B 


109.7 


H3A — C3 — H3B 


108.2 


C5 — C4 — C9 


119.7 (2) 


p< £■ n < pi -) 

C5 — C4 — C3 


1 O O O" 

122.7 (2) 


pa p^ /i p -> 

C9 — C4 — C3 


1 1 *7 1 ZO\ 

117.7 (2) 


C4 — C5 — Co 


1 O A O /O \ 

120.8 (2) 


C4 — C5 — H5 


1 19.6 


C6 — C5 — H5 


119.6 


p -7 pi / PC 

C7 — Co — C5 


1 1 A /I ZO\ 

119.4 (2) 


/-in tt/- 

C7 — Co — H6 


1 OA O 

120.3 


C5 — C6 — H6 


120.3 


p / po p o 

Co — C7 — C8 


1 o a r /o \ 

120.6 (2) 


p S PO" T T-7 

Co — C7 — H7 


1 1 A *7 

119.7 


/-in P — T T TH 

C8 — C7 — H7 


1 1 a n 

119.7 


C7 — C8 — C9 


1 ^ A f / r\ \ 

120.5 (2) 


PO TTO 

C7 — C8 — H8 


H9.7 


pa P O TTO 

C9 — C8 — H8 


1 1 A "7 

119.7 


C8 — C9 — C4 


118.7 (2) 


C8 — C9 — CIO 


123.2 (2) 


f • a PA P 1 A 

C4 — C9 — CIO 


1 1 O AT / 1 A\ 

118.07 (19) 


p i p i a n 1 

CI — CIO — Cll 


1 1 A 1 /1\ 

119.1 (2) 


CI — CIO — C9 


118.7 (2) 


Cll — CIO — C9 


1 O O O 1 / 1 A\ 

122.21 (19) 


C12 — Cll — CIO 


121.5 (2) 


P 1 O pi 1 nif 

C12 — Cll — C15 


llo.z (z) 


CIO — Cll — Cl5 


122.23 (19) 


N2 — C12 — C13 


1 O 1 A /"O \ 

121.0 (2) 


\Ti nil ni i 

N2 — C12 — Cll 


121.7 (2) 


p" 1 "5 no pi i 

C13 — Clz — Cll 


117.3 (2) 


P i o p 1 i p 1 

C12 — C13 — C14 


121.6 (2) 


pi i o p i -) p i s 

C12 — C13 — C16 


1 1 "7 1 /ON 

117.7 (2) 


P 1 /i p 1 -> p 1 /" 

C14 — C13 — C16 


1 OA /" ZO\ 

120.6 (2) 


pi i n 1 a n i o 

CI — C14 — C13 


119.5 (2) 


pi 1 p 1 ^ P" 1 o 

CI — C14 — C17 


1 O O /" /o\ 

122.6 (2) 


p i o /-ii /i p i -7 

C13 — C14 — C17 


i i n A A / 1 A\ 

117.90 (19) 


XT 1 nic pi i 

JN1 — C15 — Cll 


175.0 (2) 


N3— CI 6— C13 


176.7 (2) 


CI 8— CI 7— C22 


117.8 (2) 


C18— C17— C14 


120.3 (2) 


C22— CI 7— C14 


121.90(19) 


C17— C18— C19 


121.9(2) 



no ^7 /" o /i n o c 

Cz7 — Czo — Cz5 


1 AO OA i "I H\ 

108.80 (17) 


n o "7 < o /_ TT1/: A 

Cz7 — Czo — HzoA 


1 AA A 

109.9 


n o C n o /_ TT1/: A 

Cz 5 — Cz 6 — Hz 6 A 


1 AA A 

109.9 


n o "7 n o /_ TTT/rn 

Cz7 — Czo — HzoB 


1 AA A 

109.9 


C25 — Czo — HzoB 


1 AA A 

109.9 


TTO/' A /" < o / TTO/'T* 

H26A — C26 — H26B 


108.3 


n o o noT /- ' -> o 

C28 — C27 — C32 


1 1 A O ZO\ 

119.2 (2) 


n o O POT ^ o /_ 

C28 — C27 — C26 


1 OO A 

lzz.U (2) 


n o O POT /" ' o 

C32 — C27 — C26 


1 1 O H A ( 1 A\ 

118.74 (19) 


noA /~iOO POT 

C29 — C28 — C27 


121.1 (2) 


/^H no O TTTO 

Cz9 — Czo — Hz8 


1 1 A C 

119.5 


noT POO TTOO 

C27 — C28 — H28 


119.5 


s~ • ~y (\ pin POO 

C30 — C29 — C28 


1 1 A A ZO\ 

119.9 (2) 


C30 — C29 — H29 


1 OA 1 

120.1 


POO POA TTO A 

C28 — C29 — H29 


120.1 


POA P")A POI 

C29 — C30 — C3 1 


1 O A 1 /O \ 

120.1 (2) 


p^>n rin xj'ja 
Czy C3U — Hi (J 


1 OA A 

12U.U 


C31 — C30 — H30 


1 OA A 

120.0 


POA P")1 POO 

C30 — C31 — C32 


1 o a r /o \ 

120.6 (2) 


POA PT 1 TT') 1 

C30 — C31 — H31 


1 1 A *7 

119.7 


C32 — CJ 1 — Hj 1 


1 1 A "7 
119. / 


nil PT1 pn"7 

C3 1 — C32 — C27 


1 1 O A ZO\ 

118.9 (2) 


POI P")0 POO 

C31 — C32 — C33 


TOO 1 /ON 

122.7 (2) 


POO" PTO POI 

C27 — C32 — C33 


118.35 (19) 


C24 — C33 — C34 


1 1 A H(\ /1 A\ 

119. /0 (19) 


C24 — C33 — C32 


in /'A / 1 A\ 

117.69 (19) 


PO/1 PIO P")0 

C34 — C33 — C32 


1 O O C C\ i 1 A \ 

122.59 (19) 


riTl PT /I PTC 

C33 — C34 — C35 


111 f A /I A\ 

121.59 (19) 


POO POO 

C33 — C34 — Cio 


1 OO /TA /1 A\ 

123. oy (ly) 


P O C P 1 /I P ") o 

C35 — C34 — C38 


11/1 A / 1 A\ 

114.69 (19) 


N5 — C35 — C36 


111 to /I A\ 

121.38 (19) 


\Tf po C PO A 

N5 — C35 — C34 


1 O 1 CI / 1 A\ 

121.51 (19) 


t~*~lt, PTC POT 

C36 — C35 — C34 


in 11 / 1 a\ 
11 /.ll (19) 


POC PI/" POO" 

C35 — C36 — C37 


1 O 1 Ol / 1 A\ 

121.83 (19) 


PTC p ") /_ POA 

C35 — C36 — C39 


1 1 H / 1 A\ 

117.39 (19) 


POT PO/^ POA 

C37 — C36 — C39 


1 O A T 1 / 1 A\ 

120.71 (19) 


p O /I p ") O p -> / 

C24 — C37 — C36 


1 1 A O 1 / 1 A\ 

119.81 (19) 


p O /I POO P /I A 

C24 — C37 — C40 


1 1 A / 1 A\ 

lzz.10 (19) 


p O / p -) o p /I A 

C36 — C37 — C40 


1 1 O AA / 1 0\ 

118.09 (18) 


XT/1 POO PO A 

N4 — C38 — C34 


1 to z: /o\ 

173.6 (2) 


\ t/" PTA PO r 

N6 — C39 — C36 


1 O* C O /ON 

175.8 (2) 


P A C P A A P yl 1 

C45 — C40 — C4 1 


1 1 O* A /ON 

117.9 (2) 


p A Z P A A POT 

C45 — C40 — C37 


101 Ol /10\ 

121.21 (18) 


C41— C40— C37 


120.86 (19) 


C42— C41— C40 


120.6 (2) 


C42— C41— H41 


119.7 


C40— C41— H41 


119.7 


C41— C42— C43 


120.3 (2) 


C41— C42— H42 


119.8 
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C17— C18— H18 
C19— C18— H18 
C20— CI 9— CI 8 
C20— CI 9— HI 9 
C18— C19— H19 
01— C20— C19 
01— C20— C21 
CI 9— C20— C21 
C22— C21— C20 
C22— C21— H21 
C20— C21— H21 
C21— C22— C17 
C21— C22— H22 
CI 7— C22— H22 
01— C23— H23A 
01— C23— H23B 



119.1 
119.1 

119.0 (2) 
120.5 
120.5 
123.6 (2) 

116.1 (2) 

120.2 (2) 
120.1 (2) 
119.9 
119.9 
121.0 (2) 
119.5 
119.5 
109.5 
109.5 



C43— C42— H42 
02— C43— C44 
02— C43— C42 
C44— C43— C42 
C43— C44— C45 
C43— C44— H44 
C45— C44— H44 
C40— C45— C44 
C40— C45— H45 
C44— C45— H45 
02— C46— H46A 
02— C46— H46B 
H46A— C46— H46B 
02— C46— H46C 
H46A— C46— H46C 
H46B— C46— H46C 



119.8 

124.35 (19) 
115.62(19) 

120.0 (2) 

119.1 (2) 
120.5 
120.5 
122.0 (2) 
119.0 
119.0 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 



C14— CI— C2— C3 
CIO— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C2— C3— C4— C9 
C9— C4— C5— C6 
C3— C4— C5— C6 
C4— C5— C6— C7 
C5— C6— C7— C8 
C6— C7— C8— C9 
C7— C8— C9— C4 
C7— C8— C9— CIO 
C5— C4— C9— C8 
C3— C4— C9— C8 
C5— C4— C9— CIO 
C3— C4— C9— CIO 
C14— CI— CIO— Cll 
C2— CI— CIO— Cll 
C14— CI— CIO— C9 
C2— CI— CIO— C9 
C8— C9— CIO— CI 
C4— C9— CIO— CI 
C8— C9— CIO— Cll 
C4— C9— CIO— Cll 
CI— CIO— Cll— C12 
C9— CIO— Cll— C12 
CI— CIO— Cll— C15 
C9— CIO— Cll— C15 
CIO— Cll— C12— N2 
C15— Cll— C12— N2 
CIO— Cll— C12— C13 
C15— Cll— C12— C13 



142.7 (2) 
-33.8 (3) 
57.0 (2) 
139.7 (2) 
-38.9(3) 
1.5 (3) 
-177.0(2) 
2.9 (3) 
-4.0 (3) 
0.6 (3) 
3.9(3) 
-177.96 (19) 
-4.9 (3) 
173.76(19) 
176.82 (19) 
-4.5 (3) 
-7.3 (3) 
169.22 (19) 
173.81 (19) 
-9.7 (3) 
-147.5 (2) 
30.7 (3) 
33.7(3) 
-148.1 (2) 
5.4 (3) 
-175.76 (19) 
-171.03 (18) 
7.8 (3) 
-178.0 (2) 
-1.4 (3) 
1.6(3) 
178.25 (18) 



C37— C24— C25— C26 
C33— C24— C25— C26 
C24— C25— C26— C27 
C25— C26— C27— C28 
C25— C26— C27— C32 
C32— C27— C28— C29 
C26— C27— C28— C29 
C27— C28— C29— C30 
C28— C29— C30— C31 
C29— C30— C31— C32 
C30— C31— C32— C27 
C30— C31— C32— C33 
C28— C27— C32— C31 
C26— C27— C32— C31 
C28— C27— C32— C33 
C26— C27— C32— C33 
C37— C24— C33— C34 
C25— C24— C33— C34 
C37— C24— C33— C32 
C25— C24— C33— C32 
C31— C32— C33— C24 
C27— C32— C33— C24 
C31— C32— C33— C34 
C27— C32— C33— C34 
C24— C33— C34— C35 
C32— C33— C34— C35 
C24— C33— C34— C38 
C32— C33— C34— C38 
C33— C34— C35— N5 
C38— C34— C35— N5 
C33— C34— C35— C36 
C38— C34— C35— C36 



-137.3 (2) 
42.0 (3) 
-59.1 (2) 
-141.3 (2) 
35.7(3) 
-3.9 (3) 

173.1 (2) 
-0.8 (3) 
3.9(3) 
-2.2 (3) 
-2.5 (3) 
178.4 (2) 

5.5 (3) 
-171.6(2) 
-175.32 (19) 

7.6 (3) 
2.6 (3) 
-176.74 (18) 
-179.21 (18) 
1.5 (3) 

151.2 (2) 
-27.9 (3) 
-30.6(3) 
150.2 (2) 
-0.9 (3) 
-179.01 (19) 
176.9 (2) 
-1.2 (3) 
177.97 (19) 
0.0 (3) 
-1.9(3) 
-179.84 (19) 
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XT'"! p i -> p 1 /i 

N 2 — C 1 2 — C 1 i — C 1 4 


172.7 (2) 




XTC PTC PT/T pn 

N5 — C35 — C36 — C37 


1 *7zr nn / 1 pi\ 

-176.77 (19) 


pi i n o p 1 /i 

Cll — C12 — C13 — C14 


-6.9 (3) 




P -} a pic p "> /_ pn 

C34 — C35 — C36 — C37 


3.1 (3) 


N 2 — C 1 2 — C 1 J — C 1 6 


-9.5 (3) 




N5 — C35 — C36 — C39 


0.3 (3) 


pi i rin pn p 1 /_ 

Cll — C12 — C13 — Clo 


nn oc / 1 a\ 

170.85 (19) 




C34 — C35 — C36 — C39 


-179.80 (18) 


pi A pi PI/1 P 1 O 

CIO — LI — C14 — C13 


1 1 /T\ 

2.2 (3) 




P')') PI /I p O "7 /'">/" 

C33 — C24 — C37 — C36 


1 A CI \ 

-1.4 (3) 


C ' ~) pi Plyl pi 1 

C2 — C 1 — C 1 4 — C 1 3 


1 *7 /I 1 O / 1 Pi\ 

-174.18 (19) 




PTf PI A POT P O /_ 

C25 — C24 — C37 — C36 


1 T7 0*7 / 1 n\ 

177.87 (19) 


pi A pi P1/1 P 1 "7 

CIO — CI — C14 — C17 


1 to m /1 o\ 

-178.03 (18) 




C33 — C24 — C37 — C40 


178.31 (18) 


c • pi pi/1 pn 
C2 — C 1 — C 1 4 — C 1 7 


5.6 (3) 




PIC PI A t~^")H C A f\ 

C25 — C24 — C37 — C40 


-2.4 (3) 


pn pi i p i /i pi 
C 1 2 — C 1 3 — C 1 4 — C 1 


5.1 (3) 




PTC p "> /: p'jn p i /i 

C3j — C3o — C3 / — C24 


-1.5 (3) 


p 1 Z" P 1 1 P 1 /I pi 

Clo — C13 — C14 — CI 


1 "71 c n /i n\ 

-172.57 (19) 




/'->n PT/T Pn PI /] 

C39 — C36 — C37 — C24 


1 *70 cn / 1 n\ 

-178.50 (19) 


C12 — CI 3 — C14 — C17 


1 n a £c / 1 o\ 

—174.65 (18) 




C35 — C36 — C37 — C40 


no n £. /io\ 

178.76 (18) 


p i /_ pio pi/i pn 

Clo — C13 — C14 — C17 


7.6 (3) 




/"in p -> /_ pn p /i p. 

C39 — C36 — C37 — C40 


1.7 (3) 


p 1 pi/i pn pio 

Cl — C14 — C17 — Clo 


1 in n 

— 129.0 (2) 




PO /I PIT P y| Pi P/| f 

C24 — C37 — C40 — C45 


i no ~i /i\ 

-108.3 (2) 


C13 — C14 — C17 — C18 


50.8 (3) 




C36 — C37 — C40 — C45 


ni /i /-) \ 

71.4 (3) 


P 1 P 1 /I P 1 *7 PH 

C 1 — C 1 4 — C 1 7 — C22 


51.8 (3) 




P 1 A P O T P /I n P /I 1 

C24 — C37 — C40 — C41 


73.3 (3) 


P 1 1 P 1 /I P 1 *7 PH 

C 1 3 — C 1 4 — C 1 7 — C22 


1 1 0 /I /I \ 

-128.4 (2) 




PI PI 1 P /I n P /I 1 

C36 — C37 — C40 — C41 


i (in n /I \ 

-107.0 (2) 


pt-> pn pio pm 
C22 — C 1 / — C 1 o — C 1 9 


1.5 (3) 




f ' A C p /I Pi P/11 P /1 1 

C43 — C40 — C4l — C42 


-0.5 (3) 


P 1 A PIT PIO PI A 

C14 — C17 — C18 — C19 


-177.7 (2) 




p -> -7 P/ir\ P/ii p/ii 

C37 — C40 — C41 — C42 


1 n p\ 

177.9 (2) 


P 1 *7 P 1 O P 1 n Pin 

C 1 7 — C 1 8 — C 1 9 — C20 


-0.7 (3) 




p /i n p /i 1 p /i i p a i 

C40 — C4 1 — C42 — C43 


f\ ^ / A\ 

0.2 (4) 


pi^i Pi 1 pin pin 

C23 — CH — C20 — C19 


-4.4 (3) 




Z" 1 A £L PiO p • I "> C A A 

C46 — 02 — C43 — C44 


-2.8 (3) 


Cz3 — Ul — CzO — C21 


1 /5.8 (Z) 




C4o — Uz — C4j — C4z 


1/6.1 (Z) 


C 1 8 — C 1 9 — C20 — O 1 


179.52 (19) 




C41 — C42 — C43 — Uz 


-177.9 (2) 


ns piq P9fi P91 

1 o v» 1 y LZU ^.Z 1 


— n 7 (X\ 




PzH PZL? CAT. CAA 


1 0 (A\ 
l.U (4) 


01— C20— C21— C22 


-178.95 (18) 




02— C43— C44— C45 


177.0 (2) 


C19— C20— C21— C22 


1.2 (3) 




C42 C43 C44 C45 


-1.8(3) 


C20— C21— C22— C17 


-0.4 (3) 




C41— C40— C45— C44 


-0.3 (3) 


C18— C17— C22— C21 


-1.0 (3) 




C37— C40— C45— C44 


-178.8(2) 


C14— C17— C22— C21 


178.30 (19) 




C43 C44 C45 C40 


1.5 (3) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A D-A 


D—R-A 


N2— H2-N6 


0.89(1) 


2.25 (2) 3.081 (3) 


157(3) 


N5— H3-N1 


0.8: 


8(1) 


2.36(1) 3.213(3) 


162 (2) 


N2— Hl-01 1 


0.8 


8(2) 


2.56(2) 3.271 (3) 


139 (2) 



Symmetry code: (i) x+\/2, -y+l/2, z+1/2. 
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sup-1 1 



